SUMMARY This is a report on a clinical trial in which cefuroxime was used for treating 110 men with uncomplicated urethral gonorrhoea. Twenty-three men were given 1 g cefuroxime intramuscularly and 1 g probenecid orally, and 87 were treated with 1-5 g cefuroxime intramuscularly with 1 g probenecid orally. All 18 patients treated with 1 g cefuroxime and 1 g probenecid and seen at least once after treatment, were cured. Sixty-six (98 5 %) of 67 patients treated with 15 g cefuroxime and 1 g probenecid and seen at least once after treatment, were cured. No side effects were reported. The high cure rates compared favourably with other antibiotics now in regular use and cefuroxime should be of great value especially for patients infected with 3-lactamase producing gonococci.
Introduction
Since its introduction, penicillin has been the drug of choice for treating gonorrhoea as, until recently, most strains have been susceptible to low serum concentrations of penicillin. Since 1958 less sensitive strains of gonococci have been cultured and greater doses of penicillin have been necessary (Curtis and Wilkinson, 1958) .
The Medical Research Council (1961) showed that 13 *2 % of gonococci had a minimum inhibitory concentration (MIC) of between 0-125 and 1 0 u/ml. Gray et al. (1970) at St Thomas's Hospital found that 35% of strains showed partial resistance (MIC> 0 06 ,ug/ml). At the Charing Cross Hospital, Beck (1973, personal communication) reported that 9% of penicillin-sensitive gonococci had an MIC of between 0-25 and I 0 u/ml (015 to 0-6 Fg/ml) and 4% had an MIC above Il0 u/ml. Gray et al. (1970) , using 5 megaunits of benzylpenicillin in 8 ml lignocaine with 1 g probenecid orally in 200 patients treated in London, had one failure (0-5%) in the 185 who returned for followup. Olsen and Lomholt (1969) had a relapse rate of 1 0 % in 832 cases similarly treated in Greenland. The Center for Disease Control (1974) in Atlanta, USA, recommended a single dose of either 4-8 megaunits of penicillin or 3-5 g ampicillin with 1 g probenecid for treating uncomplicated urethral gonorrhoea. Kvale et al. (1971) using 3-5 g ampicillin plus 1 g probenecid had a 4% failure rate in talampicillin had a 1 *6 % failure rate in London.
With the appearance of r-lactamase producing strains of gonococci, the effectiveness of the r-lactam antibiotics is being questioned (Ashford et al., 1976) .
Cefuroxime, a new P-lactamase stable cephalosporin, has been developed which, from in vitro sensitivity tests in Liverpool (Percival et al., 1976) and at St Thomas's Hospital, London (Phillips et al., 1976) , is effective against 3-lactamase producing gonococci.
Cefuroxime is a semisynthetic analogue of cephalosporin C and, as shown in the formula, has a methoxyimino group and a furyl group on the side-chain attached to the nucleus at position 7 (Figure) . This stabilises the P-lactam ring against the bacterial r-lactamases. Cefuroxime has a broad spectrum of activity and is resistant to P-lactamases produced by Gram-negative organisms (O'Callaghan et al., 1976) . Cefuroxime is excreted unchanged in the urine.
Cefuroxime is not absorbed orally and has to be given intramuscularly or intravenously. The serum concentrations are dose related and a peak concentration of 40,tg/ml is reached half to one hour after (Foord, 1976) and 330% is bound to serum protein.
We have assessed the efficacy and tolerance of two different single dose levels of cefuroxime with oral probenecid for the treatment of acute uncomplicated urethral gonorrhoea in men.
Method
Men suffering from urethral gonorrhoea provisionally diagnosed by the appearance of typical diplococci in a Gram-stained smear were included in the study, provided that they were not known to be allergic to cephalosporins or to have had a previous anaphylactic reaction to penicillin. Cultures on modified Martin Thayer medium (Riddell and Buck, 1970) were incubated for bacteriological identification and MIC determination. The patients were then given cefuroxime by intramuscular injection, the 1 g dose being dissolved in 4 ml of water for injection, the 1-5 g dose being given as 750 mg dissolved in 3 0 ml into each buttock. All patients were instructed to refrain from alcohol for the first week after the injection and from sexual intercourse until completion of the review. Patients were asked to return after 4, 7, and 14 days for follow-up assessment, or at any time if the symptoms returned. At each follow-up visit a history was taken and the patient examined. Samples of deposit from centrifuged urine and deep intraurethral exudates were stained and examined in the clinic.
Results
One hundred and ten men who were attending the clinic with acute uncomplicated gonorrhoea were randomly included in the study after positive identification of Gram-negative diplococci in the urethral smear. The first 23 patients received 1 g cefuroxime, and the next 87 patients received 1-5 g cefuroxime. All received 1 g of probenecid at the same time as their injection.
Eighty-four patients were between 18 and 30 years of age, 79% were single, only 16% were married, and 5% were either divorced or separated. Sixtyeight per cent of the patients were Caucasian, 29%0 Negroid, and 3 % Asian.
Two patients had already received antibiotics. One had received 3 g ampicillin and 1 g probenecid orally which had failed to cure his gonorrhoea and the other patient had been given different antibiotics but was repeatedly reinfected by the same contact. Cefuroxime was followed by cure in both these cases.
BACTERIOLOGICAL RESPONSE
Cultures from 37 of the 110 cases were sent to the Microbiology Department, Glaxo Research for MIC determination. Their sensitivity to penicillin G showed that three organisms had an MIC of between 0.11 and 0 5 jig/ml (Table 1) .
Of the 23 patients treated with 1 g cefuroxime and 1 g probenecid, 18 returned for at least one follow-up and in all 18 cases Neisseria gonorrhoeae was successfully eradicated.
In the second group of 87 patients given 1-5 g cefuroxime and 1 g probenecid, 67 patients returned for follow-up, 60 were successfully treated, two were confirmed reinfections, and in one, treatment failed. Forty patients returned for a second follow-up and 10 patients returned for a third time. The 23 unassessable patients had no microbiological sample taken after the initial visit. In all, treatment was clinically successful.
In these 110 cases treated, 80 patients were assessable. The overall bacteriological response was only one failure-98-5% (Table 2) .
CLINICAL RESPONSE
The clinical response was assessed as follows: Eighteen of the patients treated with 1 g cefuroxime and 1 g probenecid returned for a first follow-up. If patients did not return for a follow-up 14 days after treatment, clinical assessment was made according to the information from the last visit. This is shown in Table 3 .
In the second group of patients (that is, those given 1 5 g cefuroxime and I g probenecid) 67 patients returned for at least one follow-up. Fiftyeight patients had relief of all signs and symptoms.
Five patients had PGU. In those treated with 1 g cefuroxime and 1 g probenecid, PGU occurred in three of 17 patients (17-6%). In those treated with 1-5 g cefuroxime and 1 g probenecid, PGU occurred in two of 60 patients (3 %). In Table 3 Hooton and Nicol (1967) , and Fluker and Hewitt (1970) gave failure rates of about 3 to 5%. Siboulet and Durel (1961) 
